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El 7 (i, WT 1 ^^Htt©eito^«aiS^TH P - 1 ©JiStKSJI- 
0 8 B N WT 1 »3iKtt©Stt U W^ffifflfl&flcU 9 3 7 ©JUfilw 

*ftsi*ot y ^2 9 u*?- K©a*3ftm**^^-5 7f* So 
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fttf K*©±fc&t;/XttT**£fc s «*fcft"*S 7 
>J =f2 * KRt!C#*<*»f 0]*.tf&©Jft*E7tJ : 5 ' -G 



3 



WO 96/38176 PCT/JP96/01394 

TCGGAGCCCATTTGCTG- 3 ' (IE?lJ#^ : 6) ft if if h ft 5 0 

WT 1 ©3- Rl^Ucli 1 0 fi©x? V ^j&<£*ftT*5*) 
> #36W©7 >^-fe >xtf >J ^ * * i/tff- KK*#ii, cft£©x 

y&izmmt & ^-ftifr 2 *i©x^ v >{ct>fc^ie^j{c*f-ts t>© 
©^ £t©>t > h d 3 ' , 5 ' - K««©ie?»j{cst-r 

S *>©"?& 5„ lWHtx |6x^v>lcjltt5t)©T*t), ft 
©^Kge^lJ : 5 ' -CGTTGTGTGGTTATCGCT- 3 ' (S£?i]#-f : 8) IZ% 

$ S>K> WT 1 ©D N Ai* fcliRN AiiWfi^l* 

ictt. wt i ©dn Amt tzteRN Amzwrn? zmmzGt 2> V 

(0) > 4**? (S) „ fi<R7;u*^il*S^ti-ft7 $ >*tzte 
r.®T i ><D^-ftlT*t> J:^ 0 Yli&£LT®5it (0) * S ^ ti * 
(S) 0^fftTUl>o Z So Btt 

Z *<**© £ § 7 -r- ^'r-y, *5lMi •> h •> >© 

i^n^^sitfn, z *<*»*© i § 7f - ^t->, t>5 

-Ft§DNAXiimRNA©ffiifif]t 1 Ji7i'l/tf F-e*So 
R LTtKH* fcte h* ^ M f-*S&S^W:ffift7;i/* 



4 



WO 96/38176 



PCT/JP96/01394 



ROCH 




OR I 



- hMft*>£ n 7 ^ x- h feM&^W&tf (lb 

2 #: 



5 



WO 96/38176 PCT/JP96/01394 



I 

0 

I 

x— p=y 
I 

0 



J * x * * - ch 3 — P=0 

I 

0 
I 



0 

* X * d -5 1 ;f x — h s~ — P=0 

I 

0 

I 
I 

0 

t.7*Dj?ftx-F S" — P=S 

I 

0 

I 
I 

0 

*X*D7;f-F — P=0 

I 

0 



'J^lMJx^f/l/ CH 3 0— P=0 

I 

• 0 

I 



\ 



6 



t 



WO 96/38176 



PCT/JP96/01394 



SIC J; otiS £ tt<T*% 2>o . 

1 OXWYA<0,. Z^*7k^X(i7KK»T-*S 7 > f" -tr > 
X*U:**?l/*f- KttrfrJR® D N A^Jifcgg Applied Bi 
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:A Practical Approach, ed. M.J. Gait, IRL Press, 35-81 (1984) 
; M. H. Caruthers, Science, 230, 281 (1985); A. Kume, M.Fujii 
, M. Sekine, M. Hata, J. Org. Chero. , 49, 2139 (1984) ; B. C. Froehl 
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, 30, 5899-5902 (1989)) 0 
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8 



WO 96/38176 PCT/JP96/01394 

lectrospray Ionization Mass Spectrometry^ ti Fast Atom Bonba 
rdment-Mass Spectrometry!? 'n o £ t £ S 0 

$l&W<DT >f"k >X* V zf * 9 l/*? Kil$#W\ genomic DN 
A ^ S> matured mRNAJC MS S 19: If IC l,* T feffcffi U *©5I 

3t£ffll$!]-r S £ <fc icj; o T6lfil^fflSaoii5a^ffiW1-S £ ft 

-So ftoT> *ffi§£W(D7 > ? * y X* *) =f ? t Is * ? V & M 

©7>ft>7t U 3f7 ? K^ftTin vitro^tS LTSiM 

**]£**£ £*<-Cfc S„ £ft£>teSr&{;:ft oTfiSgtS £ tfrT* 

§ So 

J6ST >X§iAfft#£ffl^S £ £ So tf#V 



9 



WO 96/38176 



PCT/JP96/01394 



- A s # >J - L - 'J i> > N >; h° y K\ =i 1/ X r a - ;K 'J # 7 x * 



£j&0>J 1 . 



~ 8 ) gft^r^^S (Applied Biosystems) ^fflUt^glcU 

Be^j#-^: i mm * +• «y e yy%&(o* y^wM (sed 



1 ) 
2) 



3 t y t° V r^«©-b >X@£?iJ ( S E 2 ) 

4 £3? * + y tr ^isot >f--fc y XE^J ( A s 

5 mmm^^mo-k >*mm (s e 3 ) 

6 mm®1fcfat$>®7 y XE^iJ ( a s 3 ) 

7 x ? y > 6 © -fc > X BS ?ij (SE4) 

8 x ? y y 6 © 7 y -t? > X E?iJ ( A S 4 ) 



l o 



WO 96/38176 



PCT/JP96/01394 



Mil. 

WT 1 ¥£$iM&<D&mmMI&ftK 5 6 2 £ 5 x 1 0 4 fl/ak 1 
0 0 /£ l/'Jx;!/©!!". ¥Ig 9 e-^JWl/T'U'-hrtak ? ^136 
JfclfoM (FCS) $ttLttl^RPMI 1 6 4 OSiKSIiLfco 
#*'Ji7^l/tf 3 2 0 0 fi s 

/mlt tt* «fc 9 KftjD L'fco 2 ^Pal©^ > a & 

^x;W{C*»Sie*< 1 0%^iU9t:FC S£» L/io 2 4 B# 

rn&ts iiie® K*^ft«Hw^jp l tz 

o 

m%&®t L Tn 7 ? U*^ K*£fi LttV^R t#«© PBS^^ 

U * F *> > *t JS-T £ -tr > x * <J * ? 1/ * f- 

MMM 2 . 

l-£E«©Hifc*fTo tM?^l/tf FSE3R 

t>*AS3^@>5r©^jg-e^*nL/co h 2 ^ o , * >x 

*U=f**l/;J-^F (SE3) «*ffll!&©it$6£&<!:/i,<!:Plg Ltt^ 
ofcj&>\ 7 > X* U ^7 ? F ( A S 3 ) te^g#c#ft 

K«©iim£Pl« Lfc 0 

n«6M i tmmomwi^n^tzi}^ * v ? u** ks e 4 s. 

Of A S 4 ©«fiT»jD L/Co 0 3 & IB & *>tt« & N -t? > X 

* u :f * * I/** K (S E 4 ) (2*fflll&©ii5a£l*^<!:lfiW LttJ&> 
o/c^, T>^-i?>X^'J^7^L/^^F ( A S 4 ) «2ijg#c#lft 

i i 



WO 96/38176 PCT/JP96/01394 

A/^u- h+Tf 2 . 5xi i/dk i bi/i> jLjiomx-mm i 

tz 0 * «J =f 7 * FSE3 A S 3 L> 2-5 0 m 

1M_5_. 

T ^ SE3St/AS3, itfCUo^-t+j/^-l? (MPO) 
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GAACCCC-3' (ffi?iJ#-*§- : 2 0 ) (MPO-AS) SO'illSB 
?V (FV) i:SttS7>f -t>Xt'J ^7 ^ l/tf F5 ' -GCGTG 
GGCAGCCTGGGAA- 3 (@£?ij#^ : 2 1) (FV-AS) *flH*fc„ 
B 5 *> &§B & J; -5 fc N AS3^ffl ^^Ji^0*aiBa©itSi*<ia 

BIMfl&ftcH EL&O'THP-ls iO'lcWT 1 fg?iltMJ®*fcU 
9 3 7 Wc 0 t'Ji?^l/tf FHTIi, MMM 1 
11 b 8 UmZm^tZo WT lUilftffliaiHEL (86) XltT 
HP-1 (H7) *ffl^fc*£fcW\ -7 U =f* * l/* 
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3 ^T'fto fc 0 1 4 B g {Cfiito^ifflfl&=i p (CFU-L) &tf 
31*43$-^ * p 7 r - ^ P-- (CFU-GM) £tf-»Lfco 
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18 



18 



18 
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TCAAATAAGA GGGGCCGG 18 
E^iJS^ : 5 
BS?iJ©:S£ : 1 8 

unomm :^dna 

CAGCAAATGG GCTCCGAC 18 
E?>J*-t : 6 
K?'J©g$ : 1 8 

mom. : -** 
mmomm = mdna 

BEJiJ- • 

GTCGGAGCCC ATTTGCTG 18 
K?lJ©S£ : 1 8 

mom. : -*« 

ffiyiJ©Sffl :^DNA 

AGCGATAACC ACACAACG 18 
BB?lJ#-t : 8 
I2?iJ®5£ : 1 8 

m?wm : 



1 7 
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mmomm ^dna 
mm 

CGTTGTGTGG TTATCGCT 18 
K?lJ#-t : 9 
B5?i]©fi$ : 1 2 7 2 

mnom 

mnomm :^dna 
mm 

TGGTATCCTC GACCAGGGCC ACAGGCAGTG CTCGGCGGAG TGGCTCCAGG AGTTACCCGC 60 

TCCCTGCCGG GCTTCGTATC CAAACCCTCC CCTTCACCCC TCCTCCCCAA ACTGGGCGCC 120 

AGGATGCTCC GGCCGGAATA TACGCAGGCT TTGGGCGTTT GCCAAGGGTT TTCTTCCCTC 180 

CTAAACTAGC CGCTGnTTC CCGGCITAAC CGTAGAAGAA TTAGATATTC CTCACTGGAA 240 

AGGGAAACTA AGTGCTGCTG ACTCCAATTT TAGGTAGGCG GCAACCGCCT TCCGCCTGGC 300 

GCAAACCTCA CCAAGTAAAC AACTACTAGC CGATCGAAAT ACGCCCGGCT TATAACTGGT 360 

GCAACTCCCG GCCACCCAAC TGAGGGACGT TCGCTTTCAG TCCCGACCTC TGGAACCCAC 420 

AAAGGGCCAC CTCTTTCCCC AGTGACCCCA AGATCATGGC CACTCCCCTA CCCGACAGTT 480 

CTAGAGCAAG AGCCAGACTC AAGGGTGCAA AGCAAGGGTA TACGCTTCTT TGAAGCTTGA 540 

CTGAGTTCTT TCTGCGCTTT CCTGAAGTTC CCGCCCTCTT GGAGCCTACC TGCCCCTCCC 600 

TCCAAACCAC TCTTTTAGAT TMCAACCCC ATCTCTACTC CCACCGCATT CGACCCTGCC 660 

CGGACTCACT GCTACTGAAC GGACTCTCCA GTGAGACGAG GCTCCCACAC TGGCGAAGGC 720 

AAGAAGGGGA GGTGGGGGGA GGGTTGTGCC ACACCGGCCA GCTGAGAGCG CGTGTTGGGT 780 

TGAAGAGGAG GGTGTCTCCG AGAGGGACGC TCCCTCGGAC CCGCCCTCAC CCCAGCTGCG 840 

AGGGCGCCCC CAAGGAGCAG CGCGCGCTGC CTGGCCGGGC TTGGGCTGCT GAGTGAATGG 900 

AGCGGCCGAG CCTCCTGGCT CCTCCTCTTC CCCGCGCCGC CGGCCCCTCT TATTTGAGCT 960 

TTGGGAAGCT GAGGGCAGCC AGGCAGCTGG GGTAAGGAGT TCAAGGCAGC GCCCACACCC 1020 

GGGGGCTCTC CGCAACCCGA CCGCCTGTCG CTCCCCCACT TCCCGCCCTC CCTCCCACCT 1080 



l 8 
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ACTCATTCAC CCACCCACCC ACCCAGAGCC GGGACGGCAG CCCAGGCGCC CGGGCCCCGC 1140 

CGTCTCCTCG CCGCGATCCT GGACTTCCTC TTGCTGCAGG ACCCGGCTTC CACGTGTGTC 1200 

CCGGAGCCGG CGTCTCAGCA CACGCTCCGC TCCGGGCCTG GGTGCCTACA GCAGCCAGAG 1260 

CAGCAGGGAG TC 1272 

aeyij#-t : 1 0 

BE?|J©^$ : 4 5 7 

mmom mm 

mnomm - ^dna 

ee^ij©#ifc : wt i itfe^©i^ v y 1 

TCTGAGCCTC AGCAAATGGG CTCCGACGTG CGGGACCTGA ACGCGCTGCT GCCCGCCGTC 60 

CCCTCCCTGG GTGGCGGCGG CGGCTGTGCC CTGCCTGTGA GCGGCGCGGC GCAGTGGGCG 120 

CCGGTGCTGG ACTITGCGCC CCCGGGCGCT TCGGCTTACG GGTCGTTGGG CGGCCCCGCG 180 

CCGCCACCGG CTCCGCCGCC ACCCCCGCCG CCGCCGCCTC ACTCCTTCAT CAAACAGGAG 240 

CCGAGCTGGG GCGGCGCGGA GCCGCACGAG GAGCAGTGCC TGAGCGCCTT CACTGTCCAC 300 

TTTTCCGGCC AGTTCACTGG CACAGCCGGA GCCTGTCGCT ACGGGCCCTT CGGTCCTCCT 360 

CCGCCCAGCC AGGCGTCATC CGGCCAGGCC AGGATGTTTC CTAACGCGCC CTACCTGCCC 420 

AGCTGCCTCG AGAGCCAGCC CGCTATTCGC AATCAGG 457 

: 1 1 
EJijO^S : 1 2 3 

ie?ij©uj : mm 

mom : 

ae^jos^s : MDNA 

mmvftwi : wt i iife^©^^ v > 2 

GTTACAGCAC GGTCACCTTC GACGGGACGC CCAGCTACGG TCACACGCCC TCGCACCATG 60 

l 9 
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CGGCGCAGTT CCCCAACCAC TCATTCAAGC ATGAGGATCC CATGGGCCAG CAGGCCTCGC 120 
TGG 123 
: 1 2 
: 1 0 3 

mmom mm 
mom : -*m 

BBJBJOS& : &j£DNA 

B£?"JO#lfc : WT 1 Mfc?®*.? v y 3 

@2?!l 

GTGAGCAGCA GTACTCGGTG CCGCCCCCGG TCTATGGCTG CCACACCCCC ACCGACAGCT 60 
GCACCGGCAG CCAGGCTTTG CTGCTGAGGA CGCCCTACAG CAG 103 
E?"J#-f : 1 3 

BE?lJOg£ : 7 8 _ 

be^uoh : mm 
mom -*«& 
mnomm. :Mdna 

WMO®'& : WT 1 itfe^Ox ? V > 4 

TGACAATTTA TACCAAATGA CATCCCAGCT TGAATGCATG ACCTGGAATC AGATGAACTT 60 
AGGAGGCACC TTAAAGGG 78 

: 1 4 
ETflOftS : 5 1 

mnom : mm 
mom : -#* 

EJfloag : MDNA 

mno&m. : WT 1 ilfe^Ox £ v y 5 



2 0 
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AGTTCCTGCT GGGAGCTCCA GCTCAGTGAA ATGGACAGAA GGGCAGAGCA A 51 
BE?iJ#^ : 1 5 
BESOMS : 9 7 

mmom : mm 
mom : 

E*]©#tt : WT 1 itfe^Ox* V > 6 
E9U 

CCACAGCACA GGGTACGAGA GCGATAACCA CACAACGCCC ATCCTCTGCG GAGCCCAATA 60 
CAGAATACAC ACGCACGGTG TCTTCAGAGG CATTCAG 97 

B£?|J#^ : 1 6 

mm<DM:Z : 1 5 1 

mom : -*n 

WmoMM ' MDNA 

BE?lJ©#ifc : WT 1 ? V y 7 

GATGTGCGAC GTGTGCCTGG AGTAGCCCCG ACTCTTGTAC GGTCGGCATC TGAGACCAGT 60 
GAGAAACGCC CCTTCATGTG TGCTTACCCA GGCTGCAATA AGAGATATTT TAAGCTGTCC 120 
CACTTACAGA TGCACAGCAG GAAGCACACT G 151 

: 1 7 
WMO&1S : 9 0 

mmom : mm 
mom. : -*m 
mnomm mdna 

ffl.mo&WL : WT 1 itfc?©* * V > 8 



2 1 
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GTGAGAAACC ATACCAGTGT GACTTCMGG ACTGTGAACG MGGTTTTCT CGTTCAGACC 60 
AGCTCAAAAG ACACCAAAGG AGACATACAG 90 

E?lJ#f - : 1 8 

ffimoMitS : 9 3 

mmom &m 
mom .• -*m 
mnomm :mdna 

ie?iJ©#M : WT 1 «fe^©x^ v > 9 

mm 

GTGTGAAACC ATTCCAGTGT AAAACTTGTC AGCGAAAGTT CTCCCGGTCC GACCACCTGA 60 
AGACCCACAC CAGGACTCAT ACAGGTAAAA CAA 93 
E*J#-f : 1 9 

: 1 5 8 

mmom mk 
mom : -*m 
mnomm :^dna 

WMomWi : WT 1 itfe^OJi^ V > 1 0 

GTGAAAAGCC CTTCAGCTGT CGGTGGCCAA GTTGTCAGAA AAAGTTTGCC CGGTCAGATG 60 
AATTAGTCCG CCATCACAAC ATGCATCAGA GAAACATGAC CAAACTCCAG CTGGCGCTTT 120 
GAGGGGTCTC CCTCGGGGAC CGTTCAGTGT CCCAGGCA 158 
BB^lJ#-t : 2 0 

mmomz : 1 8 
mmow. mk 
mom : -*« 

Be^iJOTO : ^DNA 
£81 



2 2 
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AGAGAAGAAG GGAACCCC 18 

mm^ : 2 1 

E^iJ©g$ : 1 8 

mmom ■. mm 
mom. •. -*m 

E*J©M:££DNA 

GCGTGGGCAG CCTGGGAA 18 
E?iJ#^ : 2 2 
E?"J©£$ : 1 6 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 
5 10 15 



\ 
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» $ O I I 

1. t> << ji&xmmM.fc? (wti) iztttzr y**>x* u 

2. BUffiT >X* V zf? Is*? K£¥#*<s V-fJUAX 
tt^itfe^©fe^+ + ye>/|it!!©l||itiil>ti< £ *> 9 

^ l icffi«©fiifa^!E[|JMM$£ij 0 

3. mils 7 >x* y =f* * u** vmm#W. Ikoi&Mm 
m : 

5 ' -AGGGTCGAATGCGGTGGG- 3 ' (B2?IJ#-t : 2 ) X 
5 ' -TCAAATAAGAGGGGGCGG- 3 ' (E#I#-t : 4 ) 
*tt«x 2 {c|2«©6jfllf|iHBfi&ii5it|fi^^ 0 

5. fl&K7 y =f * * &©i&SMB?iJ : 
. 5' -GTCGGAGCCCATTTGCTG- 3 ' (g£?lJ§-S§- : 6) 

6. BUIBT >^-Hr 7Xtf y =f 7 ^ \/ * Kg§3*#j^\ V J Jl I* X 
8. HfjfB7 7f--fe7X^ y =f* * l/tf^ KR«#^, 

2 4 
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n : 

5 ' -CGTTGTGTGGTTATCGCT- 3 ' (le^JS^- : 8 ) 
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Fig.1 




L±J CO LlI CO LU CO LU CO 

CO < CO < CO < CO < 




WO 96/38176 



PCT/JP96/01394 




WO 96/38176 



PCT/JP96/01394 




WO 96/38176 



PCT/JP96/01394 




WO 96/38176 



PCT/JP96/01394 



Fig. 5 
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